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»-ptoTAv>, Sfc. ^com^i^<t 19 . TD-11~14{±TD-1~10 tfc&ZtL 

[0 0 3 0] 

2-2) TD-l 1-14 *-&tf jftriSW^^M 

aM&WfciiUf. TD-l l~14mi»f>TD - llfcTD-14 *-&tr» 
3W «!|^ TD-12i5itrTD-13 Sr*tr*4 0jBJS»-€-tL-PtLH^]St-t-S^ 
*fttt-r*ifc3&*t?#*o -e^^fetiv TD- 11-14 ^r-^-A^-^e^^m^^^JUM^B^ ^ 
A^D7^77^-, ^■Cjttffl*^ h /97-f -"C^ftU TD— 11^1 

4 £^tff&3<a|EJ»^ TD-l 2fcitfi 3 £-£t>SH 4 <Z>$D» <^fc 

[0 0 3 1] 
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*&W<OU* LV»«W»K:J:fLtf, TP-l-TP-l 4 fcfflv*^* 1 

^«j-»4©ffijSi»*»a*ife*«it*$tL4o iotfttt, i -2) td- l- i QfrHr 

fa MttOfrH fc; 2-2) TP- 1 1-1 4fr»tHi&J&fe<Pfr« fclWP^fe^? - 

t**-eiSo tp— i ~tp- i 4 

h -7 ^ _ > ^v^^ffl*9A^n^>^9 7 4-"C5-*ii"&£fcl"* ^ TP-1- 
Stt-trmi ommmt, 0*$t?m2<7)Mmt, TP-l ltTD 

-1 4**tr»3 0«l««»fc. TP-l 2J3itrrP-l 3^^tf^4cDM^^-ett-? i 

&jS»*ffi^T\ ilBifcmMB-tS^fttfflv^T, TD-l-TD-14S:W*i4 
[0 0 3 2] 

2-3) TP-l 14 Oil 

^n7F^77^-*Ii)IL^\ TP-l 1*5*0*1 4 ***L-e*UMW-* 

^ 0 #*«©*g#*Lv»««K:**ur, TP-l l*J:0 f 14m-e4a»3©«l 

4-. lffli"J*W9A?n-r>/?7^-i:J:D, * - ^ £ * ^ - 

TP- 1 l^ilfTD- 1 4 &**t-P:Mitt** *o 
[0 0 3 3] 

2-4) TP- 1 2 *3 J:tf 1 3 <O^.M 

TD-n^^H *^-C3&S#4oa&!»«r0ffl4^ttiftffl^'> , J *W5A 
^□■7>^77^*1*)^Utv\ TP- 1 2 *3 * O* 1 3 fc^fr-eiiJMH-SCfcd'-C 
»W«J:9«F*tv*«|»K:J:tLtf, TP-l 2**0*1 3*^4**4^ 

1 2*3*0*1 3 HtiWit^-^^^o 
[0 0 3 4] 

*4e*Lfc»3fe3. 0kgt80%x^^-^45'j7b^65t, 2B#F^»ttffi^ 
i©*^** (3 2 0 g) Ht«7A;nv^77^- U*>3c&#J: 
&>***5 0%»±) *«EU *2©7^3-^I (8 0%x^-JV) 

„ i2©7^3-^B**^o ^<7?^2or;i'3-^iS^^ii®^M^l^* L ^^ 

i<7?fflm» (3 2 0 g) fc««5"J*m9A^nT>^97-f- (^nn* 

4. _ (^j;0DSv"j*y;K : fcttU 2- 

Iffl. (TD-l~8m) . 2-2®^ (TP-l 1**0? 1 4*^-*) > 2-3® 
ft (TD-9*5*OU 0£HnT) > 2-AMft (TP-l 2*5*0*1 3 *^T) 

(odsv'j*w (wo ^<Dftmftm*mmi>t^ ±E4ooi*fc*t 

iB^~2-4m^^'€-tL-rtLjcov^TTieo^a^ i fT^> #TD-ffrM&*#*L 
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[0 0 3 5] 

2- llPfr/T D-l-, 2- A .t r>* 5 omgj 
>kOttW9 : 1. 4 9 : > Itgy'JAW?A^7h^^- (7 

^nvf^- (HPLC) c*^-*k*k©*W7 : 3 3: OlD 
iL*K M*mmt*ZtKl*>. TD-1 (2 8. 0mg) ; TD-2 (14. Omg 
) , TD-4 (35. 3mg) > TD-5 (13. Omg) *#*Lfco 
[0 0 3 6] 

^©W4 9: 1*>**) ,l*v'J*W5^o-rh777^ ( .til - 

hV;Vi*t©Wn:2 0») TD-3 (56. 

2mg) iJ-fctfTD-? (50. Omg) *#*Ufco 
[0 0 3 7] 

2-1 TB Ufr/TD - fii* ■ttt'SOJMI , . . 

2-lW«-«tJ0l*^'J*W?^n-rb/?7^ ^ D ^^ 7 * 
'✓<Bjfc***4 9 : U 19: lQtttt) , i*f'JW*7A^n-7 ^77^- 
^y-^UioJfc*^ : 2©»«E) , «iy'J*W5A^D7 ^7^ (7 
*Y-yi))Vt*t<Di£m*l : 20«) TD-6 ( 

14. Omg) *5J:irrD-8 (8. 7mg) «rJ^*Lfeo 
[0 0 3 8] 

yyyj- (r-b hzh'jjvfctfcwW9 : l, 4:i. 3:i. 2:1,1.1^ 

fcJ: 9«^BI*-raii:^«k 5- TD-9 (8. 4mg) iBi^TD-lO (7. 



8mg) £miHLtf:o 
[0 0 3 9] 

Wi : 1©**) , ««yV*mn^^^- 

©Jt*#3:i. 5:8, 1 : 2©*i) t:^wm^(^^TD-ii ( 

6 7. 9mg) (8. 7mg) **itfco 

[0 0 4 0] 

9 - a i^/ TD - 1 2 33 Jt 1 3 Pit , . ^ 

jfc*#4 : l, 3 : 2©#«t) , mto*sv*r»*9** u *l* 7y <-l**i~* 

b±<D&mifil : * iffly'J*W7A^n7h/77-f- (7* h- b J 

12 (18. 8mg) *itfTD-13 (60. 8mg) *#.WL^o 
[0 0 4 1] 

±|Bt?#fe*t/iTD- 1 ~TD- 1 4<©#A**^ L:fc «» 

( l ) MHlk»£S^&£ £l+ -« m ^*v^-**r 
«»*frfrWirc**TD-3, TD-5*5ir>'TD-6liTsa©W h*r-**k 
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[0 0 4 2] 

T D — 3 ( C Q H 3 o 0 7 ) 

(IS 3R, 4S, 6R, 7S, 8R, 10R) - l-hydroxy-3-meth 

0 x y-3, 10-epoxy-8-i sobutyryl oxygermacra-1 

1 (13) - en-6, 1 2 - o 1 ide 

1) [«]d 26 -102* 

2) HR-ESI-MS m/z: 383.2058 (Calcd for C20H31O7, 383.2070) 

3) UV 9J-*') A max (log e) : 216 (log e = 3.81) 

4) IR (film) cm" 1 : 3446, 2972, 2933, 1761, 1736, 1460, 1317, 1261, 1194, 1155 
1072 1007 984 

5) *H-NMR (l^on^M) ppm : 6.19 (1H, d, J=3.4 Hz, H-13a), 5.54 (1H, ddd 
J-11.4, 5.3, 2.6 Hz, H-8), 5.47 (1H, d, J=2.9 Hz, H-13b), 4.46 (1H, ddd J-10. 

6, 6.9, 1.1 Hz, H-6), 4.06 (1H, dd, J=9.5, 8.6 Hz, H-l), 3.92 (1H, m, H-7) 3 10 
(3H, s, One). 2.49 (1H, dd, J-14.5. 9.5 Hz, H-2b), 2.37 (1H, m, H-2'), 2.06 (1H 
m, H-5b), 1.99 (1H, m, H-4), 1.97 (1H, dd, J-14.5. 5.4 Hz, H-9a), 1.81 (1H dd 
J-14.5. 8.6 Hz, H-2a), 1.72 (1H, br d, J=13.3 Hz, H-5a), 1.63 (1H, dd, J-14.5. 
'll.4 Hz, H-9b), 1.37 (3H, s, Me-14), 1.01 and 0.99 (each 3H, d, J=7.0 Hz, Me-3 
andMe-4'), 0.99 (3H, d, J=7.0 Hz, Me-15). 

6) 13 C-NMR (t^oo*M) ppm:79.7 (C-l), 41.7 (C-2) , 108.8 (C-3), 46.4 (C 
-4), 38.2 (C-5), 82.3 (C-6), 48.2 (C-7), 70.2 (C-8), 35.1 (C-9), 81.3 (C-10) ,13 
7 7 (C-ll) 169.8 (C-12), 121.7 (C-13), 24.1 (C-14), 18.3 (C-15), 176.7 (C-l ), 
34.5 (C-2'), 19.1 (C-3* or C-4' ) , 19.6 (C-3' andC-4*), 49.2 (OMe). 

[0 0 4 3] 

TP- 5 (C 1 a H 2 2O3) 
(4S 5R) -4-hydroxy-4 - [ (IE, 3S) - 3-hydroxy- 
l-butenyl]-3, 3, 5-trimethyl-cyclohexanone 

2) HR-ESI-MS m/z: 227.1050 (Calcd for C13H22O3, 227.1647) 

3) IR (film) cm' 1 : 3415, 2968, 11900, 2877, 1695, 1454, 1412, 1369, 1286, 114 

0, 1061, 1030, 977, 939. 

4) ^-NMR (l?nn*;PA) ppm: 2.77 (1H, d, J=13.6 Hz, H-2ax), 1.84 (1H, dd, 
J=13.6, 2.2Hz, H-2ax), 2.35 (1H, t-like, J=12.9Hz, H-4ax), 2.13 (1H, ddd, J=l 

3 6 4.5, 2.2 Hz, H-4eq), 2.19 (1H, ddq, J=12.9, 6.5, 4.5 Hz, H-5), 5.63 (1H, dd 
jll5.8, 0.8 Hz, H-7), 5.77 (1H, dd, J=15.8, 5. 7 Hz, H-8), 4.36 (1H, ddd, J=6.4 
5.7, 0.8 Hz, H-9), 1.25 (3H, d, J=6.4 Hz, Me-10), 0.87 (3H, s, Me-ll), 0.90 (3 
H s Me-12), 0.81 (3H, d, J=6.5 Hz, Me-13). 

' 5) 13 C-NMR (i^nn^A) ppm: 42.5 (C-l), 51.4 (C-2), 211.4 (C-3). 45.1 (C 
-4), 36.4 (C-5), 77.0 (C-6), 131.8 (C-7), 135.2 (C-8), 68.3 (C-9), 23.9 (C-10), 
24.5 (C-ll), 24.4 (C-12), 15.9 (C-13). 
[0 0 4 4] 

TP- 6 (C > " Hz 8 O? ) 
(IS, 3R, 6R, 7R, 8R, 10R) - l- hydroxy-3-me thox 
y-3, 'l0-epoxy-8-isobutyryloxygermacra-4, 1 
1 (13) -di en-6, 12-olide 

1) tt^:S^* [«V 6 -nojg (^y-*0 

2) HR-ESI-MS m/z: 381.1947 (Calcd for C20H29O7, 381.1913) 

3) UV A max (log e) : 213 (log e= 3.88) 

4) IR (film) cm" 1 : 3421, 2972, 1763, 1732, 1587. 1282, 1186, 1111, 1064, 991 
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5) ^-NMR (I^on*M) ppm: 6.20 (1H, d, J=2.8 Hz, H-13a), 5.66 (1H, m, H 
-5), 5.59 (1H, ddd, J-11.2. 5.0, 4.6 Hz, H-8), 5.55 (1H, d, J»2. 3 Hz. H-13b) . 5. 
20 (1H, m, H-6), 4.16 (1H, m, H-7), 3.77 (1H, dd, J-ll.l. 3.9 Hz, H-l) 3.11 <3H 

s, OMe), 2.91 (1H, br d, J-11.3 Hz, H-2b), 2.34 (1H, m, H-2'), 2.31 (1H, m, H- 
2a) 1 82 (1H, dd, J-14.1, 5.0 Hz, H-9a), 1.70 (3H, t-like, J-1.8 Hz, Me-15), 1. 
66 (1H, dd, J-14.1. H-2 Hz, H-9b), 1.44 (3H, s, Me-14), 1.00 (3H, d, J-7. 1 Hz, 
Me-3' or Me-4'), 0.97 (3H, d, J=7.2 Hz, Me-3' or Me-4'). 

6) 13 C-NMR (l^onWA) ppm: 77.1 (C-l), 45.2 (C-2), 109.7 (C-3), 138.4 C 
-4) 131.2 (C-5), 75.8 (C-6), 49.6 (C-7), 71.2 (C-8), 39.7 (C-9), 87.5 (C-10). 1 
36 2 (C-ll), 169.5 (C-12), 122.7 (C-13), 20.8 (C-14), 21.6 (C-15), 175.9 (C-l ), 

334.0 (C-2'), 18.6 (C-3' or C-4'), 19.0 (C-3' or C-4'), 50.1 (OMe). 

[0 0 4 5] 
(2) mM4V.&W(DM&®:fc 
A) TD-1, TD-2, TD-4, TD-7, TD-8, TD-9, TD-10ttft 

T D — 1 

(1R, 3R, 6R, 7R, 8R. 1 0 R) -1. 3 - d i m e t h o x y - 3 , 10 
- e p o x y- 8 - i s o b u t y r y 1 o x y g e r ma c r a- 4, 11 (13) 

dien-6, 12-olide 

TD-2 . 
(6S, 7R, 8R, 1 0 R) - 1 0 -h y d r o x y- 3 - o x o - 8 - i s o b u 

tyryloxygermacra-1, 4, 11 (13)-trien-6, 1 2-o 
1 i d e 

TD-4 , t . 

(1R, 3R, 6R, 7R, 8R, 10R) - 3 - h y d r o x y - 1 -m e t h o x 
y-3, l 0-e p o x y-8- i s o b u t y r y 1 o x y g e rma c r a-4, 1 

1 (13) - dien-6, 12-olide 

TD-7 0 
(IS, 3R, 4S, 6R, 7 S, 8 R, 1 0 R) - 1 , 3 - d i h y d r o x y - 3 
10-epoxy-8-isobutyryloxygermacra-ll (13) 

-en-6, 12-olide 

TP- 8 , , n 

(1R, 3S, 6S, 7R, 8R, 1 0 R) - 3 - h y d r o x y - 1 , 10-epo 
xy-8-isobutyrylgerraacra-4, 11 (13) -di en-6 

, 12-olide 
TD-9 

(3R, 4S, 6R, 7S, 8R, 1 OS) -3-hydroxy-3, 10-epo 
xy-8-isobutyryloxygermacra-ll (13) - en 6, 1 

2 — o 1 i d e 
TP - 1 0 

(3 R, 4 S, 6R, 7S, 8R, 10S) -3-methoxy-3, 10-epo 
xy-8-isobutyryloxygermacra-ll (13) - en-6, 1 

2 — o 1 i d e 

° T°n-l i - *jt±aml 

(3R, 6R, 7R, 8R, 10R) -3-h y d r o x y-3, 10-epoxy-8 
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-isobutyryloxygermacra-1, 4, 11 (13) trien 
6 , 1 2 - o 1 i d e 
TP - 1 2 (-Hfe£ : ^rt'J V) 

3', 4' 5, 7-tetrahydroxy-flavone 
TP - 1 3 tdMl ; 

3' , 4', 5, 7-tetrahydroxy-6-methoxy-flavon 

e 

TP- 1 4 

7a, 10a-dihydroxy-3-oxo-8b-isobutyryloxy 
guaia-11 (13) - en-12, 6a-olide 
[0 0 4 7] 

TD-i~io*ffl^ ST5tt»«ttejflL*«ia&*H l - e o £fflv>*:«# 

FBS^tRPMI 1 6 4 0^ifc*T-F«rig*L*:HL-6 0tt^lmLt4Xl 0 
4 Ih^-Si^CFBSMRPMI 1 6 4 O^^KS^ MiM* 9 6 -we 1 1 
70n^-^#welli:i96mLf«U 3 7t, 5%lftBI^+ / 24 
WB^W^^-hU. «v>T, nnn-;vhUEtOH-H 2 0 (1 : 1 
) t>^tU#TDM^EtOH-H 2 0 (1 : 1) Ky#»L*:*>o£#*4 
mL f^wel HC*tnLfco 3 B + . 7 2^0^^- Mt 

MTT^10mL«we 1 1 H*tnU 3 & £ 4 «MRK h Lf f° 

*****LfcHu ^UMTT*;Wf>4l 7 5mLDMSOi«*jO 

mm^nmLtzo ic 5 o«iiii-^»»*^w^^ 

TP- 1~1 OWICb o ffi (/« g/mL) ttTK«>& 1 *) T?*ofco 
[0 0 4 81 











I C 5 0 


-fift ( fi e/mL) 


TP- 1 


(0. 


6 0) 


TP- 2 


(0. 


3 8) 


TP- 3 


(4. 


9 7) 


TP- 4 


(0. 


0 5) 


TP- 6 


(2. 


5 0) 


TP- 7 


(3. 


8 7) 


TP- 8 


(0. 


9 2) 


TP- 9 


(2. 


5 0) 


TP- 1 0 


(0. 


7 8) 



[0 0 4 9] 

*MiHHftMft2 : tp - i vwm&M k mm^m) . 

TD-lOjWItttlH*^*^ Kh«til^ **** V --^^ffo/; 
2 4 1 2 9 - 1 3 5, 1 9 9 7 J KBtS^^^t^ TD - 1 Kov»T 

^3 9«<&fc Mitti^t^ 5 o %mmvimmmm (g i 5 o ) fcai^-rs - t k 

HE 2 

"tT) - 1 G_I_5_S Li M ^ . 

^sgMin^i 6. 8 

OVCAR-3 3. 3 
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OVCAR-4 5. 6 

OVCAR-5 2 • 9 

OVCAR-8 3 - 6 

SK-OV-3 4 - 0 

DU- 1 4 5 4 • 2 

P C- 3 . — 

[0 0 5 0] 
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